General procedures
All reactions were carried out under an atmosphere of nitrogen in flame-dried glassware with magnetic stirring. The solvents were distilled from standard drying agents. Unless otherwise stated, commercial reagents purchased from Alfa Aesar, Acros and Aldrich chemical companies were used without further purification. Purification of reaction products was carried out by flash chromatography using Qing Dao Sea Chemical Reagent silica gel (200-300 mesh). 1 H NMR spectra were recorded on a Bruker XL 400 (400 MHz) spectrometer and the spectra were referenced internally to the residual proton resonance in CDCl 3 (δ = 7.26 ppm), or with tetramethylsilane (TMS, δ = 0.00 ppm) as the internal standard. Chemical shifts were reported as parts per million (ppm) in the δ scale downfield from TMS. Multiplicity is indicated as follows: s (singlet), d (doublet), t (triplet), q (quartet), quint (quintet), m (multiplet), dd (doublet of doublet), bs (broad singlet). 13 C NMR spectra were recorded on Bruker (400 MHz) spectrometer with complete proton decoupling, and chemical shifts were reported in ppm from TMS with the solvent as the internal reference (CDCl 3 , δ = 77.0 ppm). HPLC analyses were conducted on an Agilent instrument using Daicel Chiralcel OD-H, Chiralpak AD-H or AS-H columns (0.46 cm diameter×25 cm length). Optical rotations were recorded on a Perkin-Elmer polarimeter (Model 341). High Resolution Mass was recorded on an ESI-ion trap mass spectrometer (Shimadzu, LCMS-IT-TOF). Analytical TLC was performed using EM separations percolated silica gel 0.2 mm layer UV 254 fluorescent sheets.
Synthesis and characterization of chiral secondary amine catalysts (R)-Ethyl 2,2'-bis(methoxymethoxy)-1,1'-binaphthyl-3-carboxylate 11a
To a solution of 10 (15 g, 40 mmol) in THF (600 mL), n-BuLi (24 mL, 2.5 M in hexane, 60 mmol) was added dropwise at -78 o C under argon atmosphere. The mixture was stirred for 6 hours under -78 o C and ethyl carbonochloridate (5.5 mL, 60 mmol) was added dropwise. Then the reaction mixture was stirred overnight under -78 o C and warmed to room temperature, water was carefully added. After removal of THF under vacuum, the mixture was extracted with ethyl acetate. The organic layer was washed with brine, dried over Na 2 SO 4 and then concentrated. The residue was purified by flash column chromatography on silica gel (eluting with hexane/ethyl 100.0, 116. 4 Demethoxymethylation of 11a (14.2 g, 32 mmol) was carried out with 6 M HCl (80 mL) in THF (200 mL) at 60 °C for 2 hours. After being cooled to room temperature, the mixture was poured into water and extracted with ethyl acetate. The organic extract was washed with brine and dried over Na 2 SO 4 . Evaporation of the solvent gave 12a (92% yield), which was directly used for the following reaction;   ZnMe 2 (72 mL, 1.2 M in toluene, 86.4 mmol) was added dropwise to a solution of 13a (17.9 g, 28.8 mmol) and PdCl 2 (dppf) (1.5 g, 2 mmol) in DMF (115 mL) at 0 o C under argon atmosphere.
The reaction mixture was stirred overnight at 120 o C, then carefully poured into ice-cooled 3 N HCl solution and filtered to remove the catalyst. The filtrate was extracted with ether. The combined organic extract was washed with brine and dried over Na 2 SO 4 . Evaporation of solvent and purification of the residue by column chromatography on silica gel (eluting with hexane/ethyl acetate 10:1) gave 14a (95% yield);   
(R)-Ethyl 2,2'-bis(bromomethyl)-1,1'-binaphthyl-3-carboxylate 15a
A mixture of 14a (9.6 g, 27.3 mmol), N-bromosuccinimide (NBS) (10.7 g, 60.1 mmol), and 2,2'-azobis(isobutyronitrile) (AIBN) (0.45 g, 2.7 mmol) in cyclohexane (75 mL) was heated to reflux for 3 hours. After being cooled to room temperature, the mixture was poured into water and extracted with diethyl ether. The organic extract was dried over Na 2 SO 4 
(R)-(4-Allyl-4,5-dihydro-3H-dinaphtho[2,1-c:1',2'-e]azepin-2-yl)diphenylmethanol 16b
Yield: 87%;   
(R)-(4,5-Dihydro-3H-dinaphtho[2,1-c:1',2'-e]azepin-2-yl)bis(3,5-dimethylphenyl)methanol 6c
A mixture of (R)-16c (440 mg, 0.85 mmol), N,N-dimethylbarbituric acid (NDMBA) (398 mg, 2.55 mmol), Pd(OAc) 2 (18 mg, 0.08 mmol), and triphenylphosphine (84 mg, 0.32 mmol) in CH 2 Cl 2 (6 mL) was stirred at room temperature for 4 hours under argon atmosphere. After addition of CH 2 Cl 2 , the organic layer was washed with saturated NaHCO 3 , dried over Na 2 SO 4 
Typical procedure for the Michael reaction of aldehydes to nitroolefins
Propanal (0.36 mL, 5.0 mmol) was added to a solution of (E)-(2-nitrovinyl)-benzene (75 mg, 0.5mmol), PhCOOH (6 mg, 0.05 mmol) and catalyst 7c (30 mg, 0.05 mmol) in CH 2 Cl 2 (2.0 mL) at room temperature. After the reaction mixture had been stirred for 3 hours at that temperature, it was concentrated under vacuum and the crude mixture was purified by flash chromatography to afford the Michael adduct as clear oil (121 mg, 87% yield). Assignment of the stereoisomers was performed by comparison with literature data. The value of syn/anti ratio was determined by 1 H
NMR by comparing different integrations of hydrogens of the aldehyde group. The enantiomeric excess was measured by HPLC with Chiralcel OD-H columns.
Characterization of Michael adducts
(2S,3R)-2-Methyl-4-nitro-3-phenylbutanal (17a) [1] Prepared from (E)-(2-nitrovinyl)-benzene and propanal according to general procedure. 
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